EXPANSION   OF   GASES
to the direction of movement of the mercury index and the relative tension within and without the tube. Turning to Budberg's second method : that by which the increase of pressure within a gas reservoir of constant volume was measured instead of the increase in the volume of a gas kept at constant pressure : Magnus obtained eight values for a ranging from 0.00365032 to 0.00367899 with a mean of 0.00366508— at a barometric pressure of 28 inches ; at 760 mm. pressure this mean value becomes 0.0036678. At 28 inches pressure the mean coefficient found for hydrogen was 0.00365659 ; for carbon dioxide, 0.00369087 ; for sulphur dioxide, 0,00385618, While the mean value for air found by Magnus, after recalculation for a pressure of 760 mm., is nearer than is the mean value found by Eegnault by his four different methods, to the coefficient for constant volume now accepted, this fact cannot be interpreted as a proof of greater accuracy of experimental work on the part of the German physicist. Begnault's lowest result was 0.0036549, and highest 0.0036747-— a range of 0.0000198 in fifty determinations carried out by four distinct methods 5 for any one method the range amounted to but two thirds of this amount, at the most. On the other hand, Magnus's results, all by one method and only eight in number, ranged 0.00002867. For hydrogen the range from highest to lowest was 0.0000029 in four determinations ; for carbon dioxide, 0.00002228 in four ; for sulphur dioxide, 0.00006552 in three determinations.
Magnus suggests as a possible explanation of the difference between the results of Gay-Lussac and those of Rudberg and himself, among other things, the fact that the former's gas reservoir was actually in the boiling water of the bath instead of in its vapor.
Begnault's two memoirs on the expansion of gases are given in full in the form of a translation. It is to be noted that he employed with success five different forms of apparatus to determine this expansion between 0° and 100° : in the first of these both volume and pressure varied to a considerable degree ; in the second the volume remained more nearly constant ; in the third and fourth the volume changed only to the extent of the expansion of the glass envelope ; while in the fifth the increase
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tffexpansion of glass was far greater at high temperatures than
